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CHARGED PARTICLES FROM NUCLEAR REACTIONS INDUCED BY MEDIUM ENERGY PROTONS 
* * T.  hen,* L.L. Rutledge, ~ r .  ,* R.E. s ege l , *  A. Nadasen, M. ~ad le r , ***  
P.P. Singh, J. Wiggins, J .V .  ~ a h e r , ?  and P.T. ~ebevec??  
Charged p a r t i c l e  spec t r a  have now been taken a t  100' from the  6 2 ~ i  t a r g e t ,  Fig.  I d ,  shows much 
from a number of t a r g e t s  bombarded by 162 MeV pro- l e s s  of a high energy t a i l ,  thus confirming t h e  
tons.  Counter te lescopes  a r e  used t o  i d e n t i f y  t he  n o n - s t a t i s t i c a l  o r i g i n  of the  high energy p a r t i c l e s .  
p a r t i c l e s  and measure t h e i r  energy. A l l  of  t he  It should be noted t h a t  t he re  was a low energy 
da t a  t o  da t e  has  been taken wi th  s i l i c o n  de t ec to r s  cu tof f  when t h i s  l a t t e r  spectrum was taken so t h a t  
and, therefore ,whi le  t he  complete energy range has  t he  f u l l  evaporat ion peak is no t  observed. 
been covered f o r  p a r t i c l e s  wi th  Z 2, only t he  Much of t he  da t a  is s t i l l  prel iminary,  par- 
r e g i o n ?  50 MeV has been s tudied  f o r  protons,  deu- titularly i n  so  f a r  a s  absolu te  c ross  s ec t ions  a r e  
te rons ,  and t r i t o n s .  A run using a NaI (TI) detec- concerned. S ign i f i can t  numbers of  heavy ions ,  Z>2, 
t o r  t h i ck  enough t o  s top  the most ene rge t i c  protons have been observed and t h e i r  s p e c t r a  a r e  p re sen t ly  
i s  scheduled f o r  t he  near  fu tu re .  being so r t ed  out .  When all of the  p a r t i c l e  s p e c t r a  
Fig.  l a  shows the  a lpha  p a r t i c l e  spectrum have f i n a l l y  been determined the  r e s u l t s  w i l l  be 
obtained a t  20' wi th  a 6 2 ~ i  t a r g e t .  P a r t i c l e s  a r e  compared t o  those obtained wi th  lower energy pro- 
present  a l l  t he  way up t o  about 150 MeV wi th  the tons and with o t h e r  bombarding p a r t i c l e s ,  p a r t i c -  
low energy region dominated by an evaporat ion peak. u l a r l y  pions.  Comparison w i l l  a l s o  be made t o  
Only below about 20 MeV can most of  the  y i e l d  be some of t he  few t h e o r e t i c a l  p r ed i c t i ons  t h a t  have 
a t t r i b u t e d  to  evaporat ion.  The 3 ~ e  y i e l d ,  Fig.  l b ,  been made f o r  r eac t ions  i n  t h i s  energy region.  
i s  s i m i l a r  a t  t he  h igher  energies  bu t  shows no 
*~or thwes t e rn  Universi ty 
evaporat ion peak. The alpha spectrum from an 2 7 ~ 1  
* * Present  address: Physics Department, Uni- 
t a r g e t ,  Fig.  l c ,  is s i m i l a r  t o  t h a t  from a 6 2 ~ i  v e r s i t y  of Maryland 
t a r g e t ,  except t h a t  t he  evaporat ion spectrum peaks ***present address: Physics Department, UCLA 
a t  a lower energy, a s  is  to  be expected from the  ?un ive r s i t y  of P i t t sburgh 
lower coulomb b a r r i e r .  F ina l ly ,  t he  alpha spectrum f f l Jn ive r s i t y  of I l l i n o i s  
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